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PURPOSE: To make it possible to detect the rotor position 
of a brushless motor 

even under low speed rotation of motor without requiring a 
pole sensor. 

CONSTITUTION: Two phases of stator windings of a 
three-phase brushless motor 1 

comprising the stator windings and a rotor having a 
permanent magnet are 

excited with an AC power supply 3 in two or more 
combination and exciting 

voltages and currents at that time are detected, 
r e spe c t i ve 1 y , t hr ough 

detectors 4,5. A pole position operating circuit 10 
determines an inductance 

value based on thus detected voltage and current thus 
detecting the rotor 
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position of the brushless motor even at the time of 
starting or low speed 

rotation. Alternatively, the rotor position can be 
detected based on the 

variation of inductance when AC excitation is performed at 

a preset angle using 

the three-phase windings of stator. 
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(54) 77^WX*-?©@fi?&««fflSH 



(57) ffitt] 

5 3 «^5-> l/Xt-* 1 ©HJgHjrpifcR©^© 2 
X»afi3IC±r)^&<tfe2iiD£U:©ffl*'& 

fci*T£«E©«i,T-e©££©B««E. ess&tttiis 

5«ffi&Hi£J?len» 1 0 fCfcD'f >^^>X«&* 
©|6HE?-aB**ffiT€«J:5CU. teft^fiS^lc 
TB£^©3ffl#»£fUfflLTfTfcK ^©t3©-f > 

y * * >x ©«ft* 5 0(6Ttt«&ttta-r 4 c t fe^riB 




1 

HHHMtelBH 

5 ©mam w*««*-en-etuftwrs«jEE, 

^ * >x *frx-rzftxm&t, *©»*«*> sme 
@<&f©ftfis«K-r5«i»¥aa:£fli^. 3«#»© 

g«©2r>©ffi&X«E»«U *©»*MEiRJM i S*£ 

^ <z>nz>'j>t£ < 1 1> 2 a o ©#»* * >x 

4&tt]$SB» 

© 2 0©«*SfSfta«L.«ffi^P WM< 

lam^s*^ iaia«jEE»pwMOA-^©*jEE}t'&« 

^©SJffi^&MEEfc^wfmfcWtft-SWSr^ 
&iS«M.» 3«#»©3^©^*<t ! b2aOBl±© 

*a*^fo-9:-cirE@£*&«0 2 o©*&£«£S«u 

TleI(BT©^±&«Sttta-r-5 £ ££1$tS tf 5^5 
UX*-*©len&^HStfWttB£B. 

© 2 -D©ffi*!eiSJa«L««Ev^ ±;i/-^##?«ffi»P 
3 «£«© 5 5©4>& < t "b 2 S D 6U©»*^fc 

*T«rEH«^#»©2o©«*xi«a«b» -€-©<s* 

v»Tffie©smft«-eje«Ea«L«jE}g p wm 
xzmm-rzmttwtt. *©«»&*>*> tJEieift?© 

T#6n«EIKTttB#&A*J9C«2:ft«aW<liCl 8 
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2 

0 ftK©s&«fte-e. *n-£n&sp?£»<fc 0 <bfiv> 
*c*»t*tf[«wdiii«fi©**-jaiiBt*»t*«t 

5fcS3«:/5>'l'X*-;5'£, WESBPWM'f >/1- 

&»6«s. e«E©&«ssia*-rs&«ssiiit#a 

*E, ««^&ffi££*>&#*K>^*>X£«£-r 
fcBlfttHiSB. 

*«©ffcffiS£«j?-rstt«£S[##it 

t , !9E£««iR*:fr LTffifi©2Mftfln!B£? © 3 

30 fts*rff#&*t5v -t©*&gRflts*sfte. *«© 

fi«ISS«lEE*^aC)B^E«LTfflr. £1©E16* 
nfcttffiS^S*©2MftKSt>oT*A«C*»o< s 
«mtit3!!UT^St>©tW»fU SJEttffi^S/h© 

fectwiSr-r-siiiis^at-rs^?^^^*-^©^ 
•cs*©««tja:5**a*?-r5a«#as#iiiu. a 

40 *>6tt«££lftmTS£i*ft»£T*»**6»cE« 
©^5 5'|/X J E-* ffliaeFfiBttlfiSfi. 
[H#«8] 8JEX8S«S*«»v^^;ir-^€r© 
•ffiJgPWM-f >/X-^ t LTftttEWEJt^lBlg&fflttb 
Dlr«SS»^|HiK*S^ WEf!HBS*-©«i«B^ia 

wis t-r«»«a 5 7 ©v»-f n^icEft©^^^ 
v-x*-^ ©Eng7fiB*msfi. 
[^©ffffi^gftwi 

[0 0 0 1] 

50 um±ammvi cowmt. 
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4 



[«*©&*] ^^xt-^H, mmmmflmk s-rst&j^at. ^vm&w^mmwitf-vm.* 

mzmm*nit5<z>\z*tL. nftmrnvrm^T nwtTzm^&t&mz., 3tt%m<D5*,<D>j>ti<t 

C«*ff3S:V»BI8«»«&B»'rst)©T?*5. ■£©« fc2ffi9«±©»#£fcii:Ti8iBH£ : HfcR©20©*B 

*^«5»©l>W8**l«^tt*©*^>m IS ^&<ifc2SD©#«<>* r ?*>Xfifc'bi^#. 

IS? t»*a*nT^5*X«5»C«J: £«*©&BT- «IIEW»f*atCTIsMET©f?±<tll*«fflrs C t 

awfcttss. -tfflfc*, ^v^xt-^sBis-rs iff atux^a. 

5T9^i/x*-3'tt-fe>-!«»<Mifca»wca: m^mm-t.t^his.^ns^y'yv^-^t. c©a 

<. *>1f#£©«^£fW»8fifc£3rrSfc«>©m^ ^«iB©5%©20©**S!«tB«L*i« , 7-f-J-JP- 

«&!^Sffr^^t*^3Xh. /hMttfi. fi«tt&£ 7tt#SB£SPWM^>/t-*a>5fcS£K«gi:, £ 

©jfirCEIB* 1 **. -tC-r. cro.kdfc-fe^D-SfflVvS ©Xffi«E©ffla«£E£*lirr5^«m*a£:, 1MB 

i.^S'i'Xt-^tfgsBsnTv**. una* sssv-f^^-^frwEEjgpwMOA-^omjiSji 
©a*fi«ff*ttwu z.ti\z£.i)mLo9 -i ^£«Et&ai«£*^>^*>x£mirr*is* 
»5t>©r*-5. £fc\ »«fir*fcttffii«ft«a»B« -e©i8Jffi*6flWH0<B?©fi:«swBr-r«« 

ffi*ta^fc»» iiftfflt^^WEE^^-rs*^-^ »f#ats«A> 3«&*©35©^fc<£ , &2jiDK 

SI8;i/-^ICT (l^fl8«l!l«i:LT) jfflgU £SjSffi # ±©tt*£fc1i;Tlim@£^#8©20©ffi£3Bffla« 

aifc^iiT^^v'Vxt-^tLToaiKirWDSiii u ■e©ie*i9i2iR#^a*^UT^ens^&<t'b 

[0 0 0 3] RKTIKRT«>»Jfcfl«*«ttB , r* C UTt^ 

[«W^»ftUJ;5fr-5Bia] H±©«fc5»r, -fe^-U- £. 

VX^TB»»^*fcBfiai^fc3i«©^'7v'V'X^ [0 0 0 7] SB4©3BB'Ctt. @)£T#iK£*#Jfc5£ 

mm<Dm)v-7&m®to> *«tOT;i^^M«i@K^© usff^pwM^n-^e&aitHswRt. £©* 

&<. «t)ift^fc->3yi'*S«4-r4tV»5PI)a'b» 30 «£E»PWM-f Wt-^©«EEie^fit«iS*fflfilt^ 

5. Lfci&toT. Cl©a6*©flHtt^'75'UX : E-3'© &-Y>^*>X£SW-r5Si?#a£, -£©«#<£#' 

[0004] s$ kwic 1 8 o ag©Sfc*&«Tr> -tn^ngsms 

[ss&wft-rsfcs?)©^] ^©<fc5^»s^»ft-r £»±ofcffiv>i9K;£ttei«a»u ws««E«tH#a 

ai i ©«wctt. t*xat5&i$t> ic i o 2 ■softaitistt sfl[«ia«»iiji»©£s-j3B 

EH&ft^s^ssifB^^^wx^-^tv ^©b^ mic^^aaiiiioc^^eiiUK^t^ft^^Aae© 

#»©5^©20©ffl*SS«£B»rS^8S«JSt, H© Nffi, S«©W»J*^«ICLfcCt*mStbTU«. 
£««E**&©ffl*«E, ffl**«*-en-6nttffl-rs [0 0 0 8] S*5©3B9mt, @)£?#*i:*AJfcE£ 

«ee, nft&m&t, r©«E, *«aiia^B:©ai* 4» jt^nrtB?t*^&5 3ffi^7->i/x*-^t, wejb 

3«#«©5^©^<t , b2aDK±©ia*-&t>-B-r mtnmtmmtfrzwt, *«©tHa^&sdrr£« 

ttBB£T#«©2:3©ffl«X»E]a»U *©*£*WfB IJSB32*««iS^UT«S©Smftfll 

tg*#K£:fr 1/T#5n5d>ft< ifc 2ffiD©#«§M' > t?®^© 3ffi^H^£#«EfcT£«£a«Uftfc€r© 
^^Xfltfcfct^r. WffiW»r#a»CTlHMB^©f? «ifittttiet^«)iEtt©^«fitt«. Sfc 

[0 0 0 5] »2©56MTtt, Hft?««&*ftJtB* T»6n*«E, ««©&«££*> &#*K 

^HC^t^^&SSIi^^^l^Xt-^t, £©@ X£iR#-r5S?*#&££fflA, -€•©«»&&>£ WHS 
g^#«©5^©2'^©i|aS3SSS£a«U«E^PWM'f 50 efCSBSIftffl-rsrtS^tLT^S. 



[0002] 
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[0 0 0 9] JB6CDX9mt. 

fit«s&mfii<h^*EE, «*©#ffi3i£8[irrstit 

T!H£?© 3 «#»S5S«EEfCT5!«tJa«l/&i:^ta 

8 0£*fc»3 6 OSffcfcSS-TgSBrJ&Oft 
*BE, *ifi©&ffig£«HB£«^§l!fcJB;fce*bTfT 
A«5#t><*a3Ka§teUT^£fc©£«»rU IWB 

t¥ff lt^s *>© tWBf-ra c t t. ltv>s. 

[0 0 10] Jg7©S8Wrtt, 356©56Wlr*^T. n 

rnxmsim- a t*©«E»^fi©+TM*©«fit^ 
srasaft-rsatt^asfttnu a&aftfc«©«E 

-rs-t&ftati/r^a. *&. & 8 ©agree. is 

5 & V> 7 ©Vifn*©»MC*ViT, flJESSfttiR 

£*«Ev-r ^-;p-7 r #«©«E«pwM'f >/w t u 

Ti9E«E»^HI«©«t)Dt«i«t^|5He&K^. «9 
IHffiffiS* r ©**J&<£|I!BW> 6 ©«aaB<fr*£*E6tft 

[00 11] 

££«B«LTfc£i*©¥H}8#t::38£ WI^BEKT * 
1 = 1 • s inait 
( I : «tt©£41. co : @ftSSi©ftHftft) 



it) 



50 



jc«i;t«/MB»*»4i;5. tear. cwimgT©* 
/hSftti^TTac^aeca^feaEft-rs©-?, 
ic»iji*s«EE*J±i;-5a». n©asjg«jEtt^.*^t± 

*A«5K:«fc-&«*i©AI& Tftto^llfeT&fifcJ; 

oTSiaS. uOtttt. ? ^W-X*-* ©3»#» 

r. Sfc? SRffl'f >X£#a* rif:<t0. 

[0 0 12] ecu. *M«lcr?^TKWr«MC, * 
TSatt3€rKMT-5. HI 2(3*^J85»^7>'V'X 

*-*©2ftW£Xi*ia«Lfc*s©. &s&ff2:ttm 

-f>^^>xt©HfS**-rt>©T»s. ££*e. H 
1 2©#MttttS&s. -r^t5^i5i(5'T»^ta**^ft 

T*fcbfct>©T. HI SfcSRt-fcS ICUffl#8£*A 

«5 2 o < 5«DS#t-srr*ftff* e = o ° ©s 
iptuTv^. Hi2B, ^mo^y? 9 9 >xim% 

ft © 2 tefflH&TIE&RttfclEfc LTV> SCtSSLT 
*D. «AtfUffltVffl©2ffiS5Eifia«Lfc»&©'f 
>^^>XLo»S«Ci:it» 9 = 45*. 2 2 5* 
fc*3l»-C**«i&D, 0=1 3 5" , 3 15° Cfct* 

n5*«ss#*©(ftiii^«Lfcm8f{^i' hJi/t#*s 

)Vtvmmm^ hfrka&frUr WiWrtD. 
[0 0 1 3] *T. ftjMft"<» i sasstrs. 



t = I 0 • s i ntf • s i nct> t 

(4> : «#©*trs) 
Jfcfc. tt/Mg»Kf©^7>'WX ; 6-^©fll***«ttfr 

t = J • d o)i /d t=I*-slntf-sin 
(do>. /dt : «/Ng»©®<Eftiira«) 



(1) 



(2) 



j©*tbrie<H-r5t. 

t 



[0 0 14] WfciJUoT. (3) ic©Pi3asa»-r5i: 

<u. =— A • s in* • cosiBt 
(A=I */J) 

*ut» [5rtB^*«(3iE'rstiB[e^±©*^ai5tc«fc5 

«*fe@te-rs©-p. »Ke*fEe**f6£T£. £©E 

e=— k • ct>i •^•sini> 
=— kA* • s In* • s In* 



••• (3) 

s 1 ntf££»£#*5£* 



(4) 



cosut 



=-B» (-cos2* + l) -coscot 



(5) 
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(B= (kl*' ) /2 J) 

[0015] 014 xztefcwst'O i tmsmns. 

*t.«^lfcM,);5i:M5. (5) sSlc^f 

U B 1 2 © J: 5 C*aft© 2 te©H»-CiESaMKfc* 
ftrTSJi fc*, ±Etf£0i 2oet\m 

mbW30° SfcoTtr**. K±©rt*^ @}£?-© 

2 ffisxsuaai/fc^ffl-f >^ * >xm\mm 
w©Knr»5. 

[0016] 

[&S6«] 0 1 B :i©36WffllUi«*w-r y ^ HT? 



tvvxxya-y (pe) 2t» v^s^x*-* i © 

#»£B«-r-5£ie«B 3 £. £ «E«g 3 ©HiA«JBE£ 

tttHf*«EtftHias4£. Ei;<«B&tftai-rs«8&t& 

t, £ttfflS84, 5©ttU«l£*5^&B&«*-f£& 

«&B««a»i otj^ausan*. 
io >x jsatL&^^^x© 
a. *^s*j«ic*^r, sr. s«jfctt«©2«w, 

4 , 5 SfflHTtftHJfS. «*ftfiS*[Il» 1 0 ®-f > 
ut, I 0 TtK»-C»-5«m©fittttRttJ:0, «IHH 



Lo»= { (Vot/Im) 1 — R* ) 1/1 /2nf 



(6) 



[0 0 1 7] fc*, ®«*H^ft*«fctfltii8Sa«£ 
«{£, *«»^&SS#©tfcffig£«tttU 

«&B«*ieiiM o ow^mm^mt^m^mz 

*5V>T. ^>^*>X®<k0ia^ftfi£ ! PJ9r-ra. 

Lu»=Li -La-sin (2 0 + 30°) 
20 = s 1 n" 1 { (Li -L.i) /La} -30" 



a>JKXt-^©a«*fffc<fcoTa*©«t&5H 1 2©L 
o , Li &£fc,kt>. «Sft«tt«aft3 6 0° ©55 
©v>rn^ 4 j£±fc*5C: CCD^tSlkS 

fcAj^rmw-r*. sr. att&fi©£ip*i*H 1 2 1 

ffiCfcTSi:. ^&B0£L»,£fflilflSH:0C5«re#*. 
»• (7) 



(8) 



JUIT!, 2 0©£9#5fil£L-mO~7 2O o 

©•C. 4fi©A«tlESTgSCt»C&-5. 30 

[0018] mz. mmrzi&m&m&xi y?6tz& 
k> m o & fern 9 >x s«5rrn«±E t &mz 
4t5©aax-*rt*#&n*a*> zti*mm-rz>z\t\z 

«toT40©5'&©2r)Ctt*llt*»tf#S. HI 2 
T?» WAtfSS lllBtU, wra&B«LT40©tt1B 

(-r >^^>x«[fcffia-r-5) pi~P4##sn, 

2EfifcV. Wffl*Bl«l/T40©&fiQl~Q 4***3 

sn^tTst. coi^ttPi, P3©2oicissr 

5ln2fl&©T!, O^0^1 8 0* tl 80' g0< 
3 6 0° ©K9U ±ffi©«TttP 1 ©&Sac© 

j&>P3©{M&©*»£KB>J-rs;:£a*T€rfcV\, 

- 1 © 25 6 lr ftSfcTOTe** Z\ t. &SWcLT^5. 
U*>U £©Kgtth;l^lg^£filET&laI»£ftfln 
U JBE©Sait:*^Th;Wi'»^©S14tIil«K«FrSlS 
«tttliHE*lBl*i-»bft^»^tth;Vi'JB^ 
©Rfeffl^&fflV^^tlCfcD. *BfcfHW*Hfcia* 



[0 0 1 93 H2B^©5lW©m2©*Jii«S^-r^'n 
y^HT»5. I^HIC*V>T» 7tt«EE«PWM-f >/t 
8»PWMI§j& 1 lAtt*BE»^fiS[»0a 
T. *©ffittH 1 t3«Tft5. «ffttlHSdHa 
SiS 1 IBB. £©£*Wfc:fc^TB. *E»PWM'f> 

n-^©«ffijg^«t««siftmfit*s-f >y^^>x 

£ja*T5iR£#8!^ *©if»e^6lsie^ffl&B5£ 
>3-^2*5|S^Snfc3ffl^55/WX ; E- ; 5' 1 SPW 

M-r 7 fcj: ox«aa»r*^i«ST?**. ^ 

7-> t'Xt-^ 1 *«fctf PWM-f >/t-^ 7 ©WflliaB 
1 1 B«EE»^fi«*leIi& 1 1 A*> SWEJgPWM'f > 
A-^7©S£Eii^fllV StUAU. PWM[sli58K:<fc 

X< y?>^^->TW)WJSn*. *&» «Btt«R 
(C«fc 0«W b. B«SEEB$lfllllK 1 1 ft©SEE£^e 

[0 0 2 0] H3BClfflS!^©m30*iS«&^r^D 



-545- 



1 2rtfc**ra<frfiMR#iHii&i 2A&wa% unftza 
uznznmme. i * tmmim 5 a> &©*«tt&tb 

mtifi &«ffj&pwM>f >n-9 7 cDx-r v=f->9r\* 

tewsmmto 1 2 B^*«Em^{e 1 • t«E«tHS84^ 

h &•*?**. ««fcHSt*®*5i2Btt, 

ttwcisvmj. ««^:™/-:/#i*^^pwM--f 
>n-*©««^e£*Eet&fflfii:a> 

ffl^Sft**«^fPll»©ll#«&jST. *Sf<WfSPlHlK 
9*UD«»S9A, «%3lflf8g (ACR) 9B:ty:tfP 
WM@*S9C^6«fi£U< in«»B9AfcT«*»*« 

£*nie£:©fig£#, ^tis«s5a*S9 b irxa-r 
5^:^:^c«k■^T«ffi^t^fliv• ^inspwMiiK 

9 C tCAA t TX-f v ^>4W->*»* fcOf* 
-5. 

[0 0 2 1] B5»£©8W©Sg4£Mfl«3*-r:/ns/ 
*BT*£. «±©£«WTtt»B&Bffl«fflttWilT 
^©flH£©?JM**T?i*&W. 

x*-* ©«afiws*uffl t xw&mimmz t± 3 
t-rs©**. r©«?*-5. £©fc*, 2aD©&«T 

(@5rf©i$«R<J:0'bJIv>»W) feW^S" 
1 S»«iafl»LT*©i#©*ii(E©milD«* 
gEttU iSlnS©*/h*»SN«, SttOfMtefrttS* 
ttWMHRl lCS»ttTV>£. H©i£. *#J85*t 

a«fcBjW8*(fcB«*II«&l 1 B(DfflAICi:0^5 
©T?. £©«fc5&#ffllC««teitr;ifcttSar*S. 

ft, *035©£5&;fctt«*£|i3#iai&©T, S« 

i*iRift©-p««^n*. *-*©#* 

vu=v' • cos a 

vv=v* -cos (a- 120°) 

vw=v* *cos (o+l 20°) 

SWASTSS#«BEi:A«©Tfa (=00 ) «-£BT« 
v* =Vo s i nto t 

eft* (9 a) ~ (9 c) tCttA-T-StStettftS. 

v u = k u • Vo • s i n © t 
vv=kv-Vo • s inoit 
vw= kw • Vi • s i nut 
ku = cosoo , kv=cos (oto —12 

0" ) , kw=cos («» +12 0') T?Sb5. 

i u = ku • 1 • s i n (a> t + /J) 
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fti(di/dt) *im?n\zmmts>ffli, -ritt>*, 

[0 0 2 2] 0 5T*«, «ffiftfi«£ClHiKH lBjfe&A 
¥OtfeS2t?©ftKflo (9oi, 0o.ttHW::l 8 0 

° <r>Amm^i>) miivrmsm^mmMm^i 1 
Air^*.. c©aff»^fisji@isi iAfc«kuim© 

0it»tflEE*tB«frr5. «£N!8iJ|bII&1 lCtti&i*B« 

2t3©7 ; -^SJt'<T*#^**ili«. 
TNfeSCijfcS, NS, S«©WSiJ*JRl«i:&S. ft 

[0 0 2 3] K±©2t3©««*3;8ftB«f5fc©Ttt 
3fiD©»*-&tottTLa>B«-e€?fcV>©T?. D-^fc 

•ift'S* h^©a«fc.fcoTgfl:-**'f >^*>x© 

©&», <>^*^X©t6lJMil»WE<> £&. fc$ 

20 urn >^^^>x«*6«»(fl:i»stta-r5©T?. & 

#»©< >£-^>X©fcV>fc£j&*^£&oT«ffiffi 
«©*ffl««sa»s©!Wiu^. 5#t©±3tC 
fan &ft*. H6tt^©^?8©®5Sli6«& 

^T^n^enr**. cm*, ^^^px^e-^i 

«A.««JBE^PWM-f >n-*©«k 3 fc&ffilCjg^n 

7 At, «flJte«7A©&ffl©*EaB<iHa£8Brr<5 

30 t \z®&?m*m*?zmmmmm 1 4 
ao. t-^issfliMH-awrfts. 

[0 0 2 4] «ffit&^0WH 3»4±ttT. 1 © 

)V v ©^Ifflft «©»«&« a t> ^-©^^ h;V©S(B©» 
«^fiV t&4F^.6n*^^hJHa(ESl 3A*»6ft 

o. &ffi©«EBB<iHi»*srT*4*sns. 



5«»D. iiV BVo 



• (9 a) 
-• (9 b) 
- (9 c) 

• (1 0) 



••• (11 a) 

- (lib) 

- (1 1 c) 

[0 0 2 5] Jin5©«Efc«koT*-^lfc«n5* 
ffi©««£l*;*5S£&5. 

- (12 a) 
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* 3) izvim-rzt. 



(7) 

11 

i v=kv • 1 • s i n (tot + 0) 

lw=kw i • s 1 n (<a t + 0) 
fc£U «*©£« 1 *«kr«B«E£±K!ffi«at£©ffi 
ttSfltt, #»lffla&D©-f>t:-^>^2* (1* 

z=R+ j ioL 

1=V, / (R J +0)' L» ) 1/1 
0=tan- (a>L/R) 

©ffl©«ffi-»rtlfi6t*^L£ffiWb. £©*§&,}; 
&ff£fiJSrT*J:5lcT3. £©*S. L©«*#ifci* 

L= { (Vo /i) ' — R 1 } 1/1 /ft) 

L= (Vo /I) • 8 I nj3 
[0 0 2 6] >?>/ 9 Zntl TfctoS. 

Kf. H7*fflV»S^tC«tD«EBfi:BS*tH-r5C:t*»* 

L=Lo +L a >cos29 
tfcD. Lo , La©ffi*^fE»t?»n«, iS»*fcttH 
Sf-^MfflV>5utl:J;D. ST, O*£0<18 

o*, i so* £0<3 6o° ©ft««T? j E-n-en2a a? 

ATSStttfJ-r * C t IC«t 0 , #*«-C©««ttfi€- 
*»tC*»5Clt«»T?*5. £©&». H6©«SftB 
MSlsItt 1 4 fctt. 1 «#©ffi«EEra<fHBt*illHftHig 

5:fr6©*ttfctH«i*]RDi£A/T?±£ (17) :£©«» 
ic&S&SEE, ««©&«2g£iSarr3«fcffiM«»@» 

14 At, ttns.msLt*f?iftm 5 friommm 

fitfc&»©«»ffifiMa, *fcl;MB«EE»<fr«£*iStftffl 
«5*>&©*ifi«tfHi£*EE, ««W>tMHgiJ&>& (1 
6) 5££&tt (1 7) &CftoT-<>^*>X&SdS 50 

* 9 SlfcffiT3*«fcfflftffllIItt 1 

4Ct*tatt^nT^5. Lfc^T. H6li (17) 
5S£«fflTS**«*£V>5::i:l;:&Stf*, (16) AS 

mm-rzz&\mmmsmmi& 1 4 AiiTMt&s. 

[0 0 27] SI 8 \ZZ.<DWftV>% 6 £Jfi«**T. £ 

ctb, «Effi^a?si3' fciix«£a«T*R©$w 

A«a£JH*W9tt*3£liaASIB^®gfrl 3B£fB: 
It, «ft{4BiS»[HlKl 4' lctt*EEm<IMt£«ift»* 
«t©tt«SStfWr5fi*^«l|t0»14At, ft* 40 
3nfc&ttig£iE1&-rsB1filan8l4Dt> sarafta 

KSWBfbT, S*«lc*V»TB«E©SIB]«aEi:*^ 

T\m%tmi^%wm%.&W6imn& 1 4 e tsu 

W-C*j£3n£. T&fc>^» ^©SQfiWtt«JBE, «fi© 
fi«©*tfk <t>iT99>XamM*£&( >?>/9> 
X©fil* ^«Sfe»ttffl©fc*©?aiiE*fcl4Hftx-^ 

^uicasfiB^fflLxt^fr^fec-cabs. r© 



&W¥4 - 3 5 9 6 9 1 

12 

••• (12 b) 
••• (12 c) 

(14), (1 5) 5S£fc5. 



• (1 3) 
■• (14) 
••• (15) 

bT*© (16) :£©»<«EE, ««!©«« irfi&aifc 
bT*H«:fiifilit«>6Stfifr5^j£t. #C© (1 7) 

a©a < see. *»©««£<*« 0 s«#t sum 



- (1 6) 

- (1 7) 

1 7 issr-f >yf3'i'X«LB, 



••• (1 8) 

£S<frLTd©a«T3£ifta«U d©ft«C*^5ft 
ffl2&ffifflM«*lHH»l 4ATSWU gSttlUKl 4D 
fcgBfltTS. ao IC»bT*S-)tfta«:»t*ft: 

SJB-frU l^«lc:*-©i§©tfcffi^££1ftT 
-5. H©<t5ICL/TIH^ftKS*ft;a«Tff€r, o» \Z 
ttVX 1 8 0 0 Sfctt3 6 0 ° gfc3ttfc&5«8«£ 
K7T3. *"l/T> BttUfc{fcffi!t©**Jttt£fTfc 

[0 0 2 8] C©jSIC^3V>T, H9*#flBbTA#WIC 

diets. £©0ttifc© (i 1 a) it, (1 2 a) sc-e 

fcft&2Tli«»fltolH6ttif*^ffiifcS©"C. ft 
EE (uffl©«ffvu) IC2*LT«K (u«©*8Siu) 
tt«n#*i&*J:i&j*bTV>S. tH5T> #*© 

-f>^^>xBH7©»<. aarrs^MASirio 
rgfc-rs©-?. ^nfc*i;T«EEc»-rs«s©fi:« 

"bH9©«t5IC«flI , r-5. lfc««t)T, WEi«*©& 

iiwi«i©asii*#**z:ift*T€?. cn^€>««© 
&fi*«wr«cit*«-e#s. fc^u a7©«k5fcift 
ffl-r5-f>^^>xt±Eftaei©pfii«to, 

0 • (*fctt 1 8 0 0 ) 

tt-r >^ ^ >x*«/h3 v>©ra«sij&* 9 0 • (*&» 

2 7 0° ) tfcZCt&Z. ttffl^©S*«*fctt*/h 

[0029] bio ic«cffisiftai@iS©A#{q$^-r. 
rna. 3>nv-^i 5icJ:-DT«EE*«tr;««©a 
tt«^«fpt). ctis*a&3i«iiiifti 6icA*rs;:t 

o TSS«©ft*Hlrtt«!|-r 5A)|/X«M^S^J* 
U ^©^JI/XS^£A;WXSW-aiHlKl 7TthjB§U 
Tfiffig 0 SHUTS *>©■?. 4i»©T^ i;^;HiKlc 
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13 

[oo3o] hi icc:©56w©ai7«(6«i*^-r. r 
na, B6fc^-r , &©t&£A>£ii3U-TN&5a*> 3ta© 

tttZW&X-i ?f6A, 6 b 
*-pT9)D*A6n, (9 a) ~ (9 c) 5*^3*15 

nfflafxo* -cmmtf&km tfc£«£&&-r * * 5 1 

Lfct>©T!**. TfcfcS. ot©Hfil«KT©J:5C 

-6 0'<o^6 0* : affiSSKT-S 
6 0*<a£18 0* : b«Sa«T<& 
18 0"<o^3 0 0° : cffl£W?-TS 

■€-©«©j«Ba6©*-&t^«a©-c» mrawr 

EEtLTSO. *Et*SS£©&«gSttlH-r5fc«> 
Tl*5. -tH^ «SEM»tt3©«lu 

[003 1] 

[«w©a*] c:©»wc«fcntf, smt^we- 

ft:*- *^XxA©««fil:B-fe>U-S^S tT 5 H 

D . PWM-f £fcB««v-f -t-Xr-^H P WM 
nxhsffi^-f-sjit*^^. set, «msn&« 

««©*fl:**>6NS, s*fflttttW8r*tT#5«»r 

m\,\ ™ni£Lit&mfimr£wmrz£5iz'tn 

B. ««ffi«fc2*Ltt«©2fflfc«l::Tfirfrc£5© 

©iiftffl»«*i^±s-&-5j:t*j-c#*. *&. xmsm 
-rs^wiftK**5ftflrftJXfl:2«-en-en©ftKt 
^nria«L.&mjEEt««t0fifflii*«iau. -e©tac 

©a^ft«s««tflt3f tmm*T)W j XAssffl 
•rntt. ««fc-r >^^^>x©is»tftfts»*cps 

o» t»fflCii5.iia3Xh*fcBSfijrr5ct*»-efr, 

T-fi'D^n-feyy-&ffl^fc*-&B^©llff^lB]Sfi« 



(8) ®H¥4-3 5 9 69 1 

14 

fsc:t«tT^5. set, ±E7;WJXA£fgffl-r 
\Z, ffiffig*ttffl-r-6« t UTJB**E*tg* t 
fc-5*£SiRU *-D-€-©a«?lcSfct>TBStt£UfcS 

raftftsffl^-Scfc^icrnB. »a£«tD-^rft)±a-& 
acta**?!?*. 

[Hi] ::©»8©m^fl«^?iiij<SB-c*3. 

[H 2 ] Z\o>miom 2 *»fl£*f«j£0-C*5. 
[H3] C©»OT©?832S!6fl£*TltflEH'?*a. 
iff [04] asswWHIKcMfrW^^-r^ni/^HTf 

[H5] c:©KW©»4^i6«**tKl<aH-c»a. 

[06] Jl©^©^5*iB0!^-r«I^HT»S. 
[H7] £ttaft?*£#>£8^3n*!:gmft&£. fit 

< *8Jtct©£ffla«S0 tffi-r >x© 
[a 8 ] commm 6 &»«£*-f«j£H-?*£. 

[£39] &ttBttl£l6©tIJE£Sffi©ilft£l&9rr* 
a> [H i o ] fifflS«ta®iR©*ff r^n y * H-c 

<&£<> 

[HI 13 CCSSMC^TSUfiWS^IISdEH-cas. 
[HI 2] 2ffliai££«B«lxfc«£©^&ffi£*W 
< >X £ ©Wff *IKWT-5fcae)©KWHTf * 

a. 

[hi 3] hi i izmrmmimt 3#m»t<D&mm 
*<4fra«&iBi8TSfc*©8Mi3BT?fc3. 

[HI 4] K««*t^eiE2:fflg8*£a9rt*fca 
©80gHT**. 

a? [^©rai 

1 -Jv-sVtt—z 

2 /WXX>3-^ (PE) 

3 £«f«Si 

4 «EEttm88 

5 ^SftfcfflSB 

6 vrnx-iy? 

7 «BE»PWM-fWt— 9 

8 PWM0B 

9 «fiS(flieIK 
40 6A WttX'fy^ 

6B «H*X-f??- 

7 a nu%im 

9A DDfld^S 

9 b mttmsfsg 

9C PWMI3B 

10 mwm 

1 1 mmm 

12 

13 ms.m^\m 

50 13' «EEJHr[H|IS 
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(9) 



#H¥4 -359691 



15 

14 BSttfiftgUft 

14' msfscmm*®® 

2 0 

ha nKmmm®to 

1 IB 

lie «ttW»J®K 
12A «fitffi^fi«JHsI?§ 

i2B mm&w®M®& 



16 



13A t?h*BCB 

i3B &mmmm 

14A &ffi^SdF@» 

14B -i>#99>XSeK&tt 

14C »«<4fg&ffl@85 

14D fB*(Hl?S 

14E «S*S£&B«tB|Bl» 
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